Using an approximate expression based on the Fermi-Amaldi statistical model of the atom, the repulsive interaction energies U{R) between a pair of nenutral rare-gas atoms have been derived. This paper contains a comparison of our numerical results for some repulsive interaction potentials between rare-gas atoms with the corresponding TFD results obtained by Abrahamson. This paper concerns a derivation of the theoretical expression for a repulsive interaction potential between rare-gas atoms using the FERMI-AMALDI 1 model. The interaction potential was calculated with the so called screened Coulomb potential due to BOHR 2 , i. e.
U(R) = {Zx Z2 e*/R) exp{ -Rja'} (1)
where e is the magnitude of the electronic charge;
Zx, Z2 are respective atomic numbers of the interacting atoms; and the screening length a is defined as a'-aJW' + Zf')* (6) and (7) after Fermi and Amaldi we write <p{x) in the form:
where cp0(x) is given by Eq. (5) and ^(x) is a small correction to cp0(x). Substituting (8) into (3) and respecting that (5 (z) cp0 (x) we obtain for ö (x) the following differential equation
We now continue to solve (9) . Setting cp0(x) given by (5) in the last term of (9) we obtain
where C is a constant, and n = + ^ }/37. Thus in our case taking into consideration Eqs. (5), (6) (7) and (8) we obtain an approximate solution.
cp{x)
where a xQ is given by a{n+2) x0
The first boundary condition 9?(0) =1 given by Eq. From 
where r 2 is the mean square distance between electrons and nucleus summed over all electrons of free neutral atom or ion and L is the Loschmidt number.
For the mean square distance we have in our case
where A=ZfJ* 2 -N/(N -1). After a simple calculation we obtain for r 2 in our case the following result:
In Table 2 we have compared our numerical values X for some neutral rare-gas atoms Z = N in comparison with the corresponding Thomas-Fermi values and experimental ones. In the last formula R is the internuclear distance and R0 is the distance for which U (R0) = 0. The factor Z1Z.2e 2 /R gives the Coulomb potential.
The main difficulty in our derivation of U (R)
given in the last formula lies in the determination of R0 which can be treated as a parameter to be chosen in such a way that U (R) fits as close as possible the experimental results or can be obtained by reasonable assumptions.
In this paper we assume that R0 = x0 ju* where fx* for the same neutral rare-gas atoms ZX=Z2 = Z according to Eq. (7) is given by z yi»
0.88534 Z-l Since ox0 can be calculated from Equation (12) so
R0~x0ju* is given ini the last equation for U (R).
In Table 3 we have collected some numerical val- Bertrand's most recent measuremenst is not so good since our results are higher. In order not to extend this paper we do'nt give figures for Kr -Kr interaction and Xe -Xe interaction since the numerical values are already given in tables. Table 3 and figures show that our results concerning the six homonuclear pairs of rare-gas atoms 
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